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IntroductionIntroduction

�� Transportation and land use interact each Transportation and land use interact each 

otherother

�� As accessibility improves, the land will become more As accessibility improves, the land will become more 

attractive to developersattractive to developers

�� Induced activities will influence transportation Induced activities will influence transportation 

facilities through travel behaviorfacilities through travel behavior

�� TRB Special Report 245: TRB Special Report 245: 

““the state of knowledge and modeling practice are not the state of knowledge and modeling practice are not 

adequate for predicting with certainty the impacts of adequate for predicting with certainty the impacts of 

highway capacity additionshighway capacity additions””



What is UrbanSim?What is UrbanSim?

�� Land use microsimulation modelLand use microsimulation model

�� Developed by theDeveloped by the University of WashingtonUniversity of Washington

�� Provide Provide new land use forecasting and analysis new land use forecasting and analysis 
capabilitiescapabilities

�� Based on economic theoriesBased on economic theories

�� ModelModel the interactions of markets and policiesthe interactions of markets and policies

�� Design to interface activityDesign to interface activity--based modelsbased models

�� Open source software Open source software –– source code source code freefree to use, to use, 
modify, and redistribute modify, and redistribute (a(available at vailable at 
www.urbansim.orgwww.urbansim.org))



Input InformationInput Information

�� Population and employment estimatesPopulation and employment estimates

�� Regional economic forecastsRegional economic forecasts

�� Land use plansLand use plans

�� Land development policies such as density Land development policies such as density 

constraints, environmental constraints, and constraints, environmental constraints, and 

development impact feesdevelopment impact fees



Output InformationOutput Information

�� Future year distributions of populationFuture year distributions of population

�� Households by type (e.g. income, age of head, Households by type (e.g. income, age of head, 

household size, presence of children, and housing type)household size, presence of children, and housing type)

�� Businesses by type (e.g. industry and number of Businesses by type (e.g. industry and number of 

employees)employees)

�� Land use by type (userLand use by type (user--specified)specified)

�� Units of housing by typeUnits of housing by type

�� Square footage of nonresidential space by typeSquare footage of nonresidential space by type

�� Densities of development by type of land useDensities of development by type of land use

�� Prices of land and improvements by land usePrices of land and improvements by land use



UrbanSim UrbanSim UsersUsers

�� USUS UsersUsers: : Seattle, Seattle, EugeneEugene--Springfield, Springfield, 

Houston, Honolulu, Salt Lake City, Phoenix, Houston, Honolulu, Salt Lake City, Phoenix, 

DetroitDetroit

�� EuropeEurope UsersUsers: : Amsterdam, Paris, ZurichAmsterdam, Paris, Zurich

�� Middle EastMiddle East UsersUsers: : Tel AvivTel Aviv

�� Potential UsersPotential Users: Downloaded from : Downloaded from 80 80 

Different CountriesDifferent Countries



Accessibility

Economic
and

Demographic
Transition

Location
Choice

Land
Price

Control Totals

Scenario
Assumptions

Travel Model
Outputs

Real Estate
DevelopmentRelocation

User
Specified

Events

MySQL
Database

Macroeconomic
Model

Travel Demand
Model System

User
Inputs

External
Models

UrbanSim
Model Coordinator

UrbanSim Model StructureUrbanSim Model Structure



SubSub--ModelsModels
�� accessibilityaccessibility--modelmodel

�� householdhousehold--transitiontransition--modelmodel

�� employmentemployment--transitiontransition--modelmodel

�� householdhousehold--relocationrelocation--choicechoice--modelmodel

�� employmentemployment--relocationrelocation--choicechoice--modelmodel

�� householdhousehold--locationlocation--choicechoice--modelmodel

�� employmentemployment--nonnon--homehome--basedbased--locationlocation--choicechoice--modelmodel

�� employmentemployment--homehome--basedbased--locationlocation--choicechoice--modelmodel

�� scalingscaling--procedureprocedure--forfor--jobsjobs--modelmodel

�� landland--priceprice--modelmodel

�� realreal--estateestate--developmentdevelopment--modelmodel



Land Price ModelLand Price Model

�� Linear RegressionLinear Regression

�� Dependent VariableDependent Variable –– nnatural logarithm of the atural logarithm of the 
total land value within a gridtotal land value within a grid cellcell

�� Independent VariablesIndependent Variables
�� Development typeDevelopment type

�� Land use planLand use plan

�� Environmental constraintsEnvironmental constraints

�� Access to population and employmentAccess to population and employment

�� Land use mix and densityLand use mix and density

�� Proximity to highways and arterialsProximity to highways and arterials



HouseholdHousehold Location Choice Location Choice ModelModel
�� Applies to new and moving householdsApplies to new and moving households

�� Multinomial Logit SpecificationMultinomial Logit Specification

�� Variables usedVariables used
�� Housing cost to income ratioHousing cost to income ratio

�� Income * improvement value/unitIncome * improvement value/unit

�� TripTrip--weighted utility for HBW by SOVweighted utility for HBW by SOV

�� Near arterial roadNear arterial road

�� Housing density within walking distanceHousing density within walking distance

�� Development types (density, land use mix)Development types (density, land use mix)

�� Housing ageHousing age

�� Job accessibility by autoJob accessibility by auto--ownership groupownership group

�� Travel time to CBD and airportTravel time to CBD and airport

�� Neighborhood land use mix and densityNeighborhood land use mix and density

�� Neighborhood employmentNeighborhood employment



Employment Location Choice Employment Location Choice ModelModel

�� Applies to new and moving jobsApplies to new and moving jobs

�� Multinomial Logit SpecificationMultinomial Logit Specification
�� Employment HomeEmployment Home--Based Location Choice Model Based Location Choice Model 

�� Employment NonEmployment Non--HomeHome--Based Location Choice ModelBased Location Choice Model

�� Variables usedVariables used
�� Total value of land and improvementsTotal value of land and improvements

�� TripTrip--weighted (destination) utility for HBW by SOVweighted (destination) utility for HBW by SOV

�� Travel time to CBDTravel time to CBD

�� Employment by sector in areaEmployment by sector in area

�� Industrial, commercial sqftIndustrial, commercial sqft

�� Proximity to highways and arterialsProximity to highways and arterials

�� Housing density in areaHousing density in area

�� Percent low income in area; midPercent low income in area; mid--incomeincome

�� Building ageBuilding age



Real Estate Development ModelReal Estate Development Model

�� Predicts grid cell development eventsPredicts grid cell development events

�� Multinomial Logit SpecificationMultinomial Logit Specification

�� Variables usedVariables used
�� Value of land and improvementsValue of land and improvements

�� Land value per acre in areaLand value per acre in area

�� Employment by sector in areaEmployment by sector in area

�� Housing units in areaHousing units in area

�� Proximity to existing developmentProximity to existing development

�� Development composition in areaDevelopment composition in area

�� Recent development events in areaRecent development events in area

�� Travel time to CBD and airportTravel time to CBD and airport

�� TripTrip--weighted travel utilityweighted travel utility

�� Highway adjacency and distance fromHighway adjacency and distance from

�� Percent: floodplain; water; wetland; stream buffer; steep slopePercent: floodplain; water; wetland; stream buffer; steep slope



Data RequiredData Required
�� Grid CellsGrid Cells

�� Parcel DataParcel Data

�� Property Tax DataProperty Tax Data

�� Employment Data (Info/USA)Employment Data (Info/USA)

�� Environmental Layers: Environmental Layers: Water, Wetlands, Water, Wetlands, 
Floodplains, Parks and open space, National Floodplains, Parks and open space, National 
forests, Steep slopesforests, Steep slopes (DEM), (DEM), Stream buffers Stream buffers 
(riparian areas)(riparian areas)

�� Planning and Political Layers: Traffic Analysis Planning and Political Layers: Traffic Analysis 
Zones (Zones (TAZsTAZs), Cities, Urban growth ), Cities, Urban growth 
boundaries, Military, Major public lands, Tribal boundaries, Military, Major public lands, Tribal 
landslands

�� StreetsStreets





Simulation ProcessSimulation Process
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Volusia CountyVolusia County

�� 1,263 square mile1,263 square miless

�� PPopulation opulation –– 443,343 443,343 
inin 20002000

�� SSurrounded by Flagler, urrounded by Flagler, 
Marion, Lake,Marion, Lake,
Seminole, and BrevardSeminole, and Brevard
counties (most rural)counties (most rural)



Simulation ResultsSimulation Results

Compared withCompared with

�� 2005 InfoUSA Employment Data2005 InfoUSA Employment Data

�� 2020 Long Range Transportation Plan2020 Long Range Transportation Plan
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Spatial Distribution of Differences between Spatial Distribution of Differences between 

UrbanSim and 2005 InfoUSA DataUrbanSim and 2005 InfoUSA Data
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Households ComparisonHouseholds Comparison

LRTP vs. UrbanSimLRTP vs. UrbanSim

Planning Planning 

RegionRegion

19971997 20002000 20102010 20202020

LRTPLRTP UrbanSimUrbanSim LRTPLRTP UrbanSimUrbanSim LRTPLRTP UrbanSimUrbanSim

NortheastNortheast 84,02284,022 80,89980,899 106,863106,863 96,38396,383 119,592119,592 97,98797,987

SoutheastSoutheast 23,84623,846 22,11622,116 31,88031,880 30,42430,424 35,43735,437 32,41032,410

CentralCentral 5,6895,689 6,7546,754 18,31218,312 8,0878,087 29,73929,739 8,5058,505

NorthwestNorthwest 2,2882,288 2,1762,176 2,8552,855 2,7412,741 3,2553,255 2,8422,842

CentralCentral--westwest 19,17819,178 19,14519,145 24,59024,590 25,99225,992 27,70527,705 28,93728,937

SouthwestSouthwest 36,30036,300 40,49240,492 40,95040,950 47,19847,198 44,64844,648 49,36749,367



Spatial Distribution of Household GrowthSpatial Distribution of Household Growth

from Base Year to 2020from Base Year to 2020



Employment ComparisonEmployment Comparison

LRTP vs. UrbanSimLRTP vs. UrbanSim

Planning Planning 

RegionRegion

19971997 20002000 20102010 20202020

LRTPLRTP UrbanSimUrbanSim LRTPLRTP UrbanSimUrbanSim LRTPLRTP UrbanSimUrbanSim

NortheastNortheast 100,648100,648 101,315101,315 130,583130,583 106,643106,643 130,583130,583 118,548118,548

SoutheastSoutheast 16,22016,220 15,10315,103 28,91928,919 19,03919,039 28,91928,919 23,80323,803

CentralCentral 2,6262,626 6,7786,778 9,7619,761 8,3698,369 9,7619,761 10,56510,565

NorthwestNorthwest 3,7893,789 3,6023,602 3,8093,809 2,9272,927 3,8093,809 3,0553,055

CentralCentral--westwest 20,43420,434 25,44025,440 30,58730,587 36,44336,443 30,58730,587 46,43246,432

SouthwestSouthwest 17,34017,340 20,59120,591 24,98424,984 26,04926,049 24,98424,984 31,96931,969



Spatial Distribution of Employment GrowthSpatial Distribution of Employment Growth

from Base Year to 2020from Base Year to 2020



Comparison of Traffic Volumes in 2020Comparison of Traffic Volumes in 2020

LRTP LRTP -- UrbanSimUrbanSim



FindingsFindings

�� High data requirementsHigh data requirements
�� Impute missing dataImpute missing data

�� Join property TAX data with parcel layerJoin property TAX data with parcel layer

�� Join employment data with parcel layerJoin employment data with parcel layer

�� DData mining and synthetic data cleaning tools will ata mining and synthetic data cleaning tools will 
facilitate working with messy datafacilitate working with messy data

�� Model estimation requires knowledge of multinomial Model estimation requires knowledge of multinomial 
logit modellogit model

�� Consultations with local government agencies are Consultations with local government agencies are 
desirable in developing model specifications and desirable in developing model specifications and 
estimating model parametersestimating model parameters


